
Fig. 2 



• 





0.5 - 



0.4 

0.3 i 
0.2 - 
0.1 - 

0i 



n c =1.0 



Incident TM 
( i Incoherent 
I Light 





used silica 
Substrate 

Measured 
Transmission 

'■ ■ i" 

750 770 790 810 830 



^ =828 nm 

linewidth=4.9 nm 

d!=300nm 

n,=1.62 

d 2 =220 nm 

n,=2.0 

grating 

period = 5 10 nm 



790 810 830 850 
Wavelength (nm) 



870 890 



Fig.3 




Fig. 4 



Transmitted 
^ t wave in air 



J3l 



Optical fiber ris 

Incident^ ^Reflected 
wave wave 



Fig. 5 




, 1 I I I I I I I I I i " 1 1 1 I 1 ' ' 1 I 1 1 1 1 
830 835 840 845 850 855 860 
WAVELENGTH (NM) 



Fig. 6 



Tunable Laser 



Focusing lens 

A 



Grating on tip of 
fiber 





Optical fiber 



Detector 



Power 
meter 



oo 



Fig. 8 




Fig. 9 



Photoresist on 
fiber endface 




u 



Transmitted 
wave 



t 



Water 



dX 



m 


J — > 


i 






■ 


in 








k- - 


. fiber;;-" 


Incident'.'" 

: :wav0- - - ■ 




f. ■ /Reflected;- > / 
'■wave ■ • 




Deposited 
material to 
be detected 

Waveguide 

Grating 

(ZnSe) 



Fig. 12 





J 

• i 


— R(0) 




- - R(+20nm) 




'. ' 

1 1 

', ' 


— R(+40nm) 




* I > 

*. ii 






li 

i j j 
i ( j 

l ; 








S V.i ,,- 


r r -T ■! ■ | i i i i | i i i i | i i i i | ' ' i ' | ' i ' ' 



740 745 750 755 760 765 770 
WAVELENGTH (nm) 



Fig. 13 



Transmitted 
wave 



. A 
% > 



Liquid to be 
detected 



m 



ffi 



m 





/.■.■.■.■.Optical-, 
.■.■.■.■.■.fiber./. 


. Incident ^ . ^ 


r :R^ect0d:::;-; 



Waveguide 
Grating (ZnSe) 



Fig. 14 



- R(n=1.33) 

- R(n=1.34) 

- R(n=1.35) 




*t— rr 



0.74 0.745 0.75 0.755 0.76 0.765 0.77 
WAVELENGTH (fun) 



Fig. 15 



Transmitted a 
wave T 



Air 













0m 


■'///■v/y/.i 




. w. -.Optical.-. • 
fiber.-. 


[■ ■■■Incident- * ■ 
.-.■AWVe'v.v 




..wave-, ww.- 




Deposited 
material to 
be detected 

Waveguide 
Grating (Si) 



Fig. 16 




WAVELENGTH (|im) 
Fig. 17 



Transmitted 
wave 



Deposited 
material to 
be detected 

...l/ Grating 

d i I »,Ji.,M,,jgi,,M^(Sio ? ) 



. A . 

< >: 



t 



Air 



Substrate : 



Inci dent I t Reflected 

wave : ; wave 



Waveguide 
(HfQO 



Fig. 18 




0.59 0.595 0.6 0.605 0.61 0.615 0.62 
WAVELENGTH (m) 



Fig. 19 



Transmitted 
wave 



. A . 
H H 



t 



Liquid to be 
detected 

Waveguide 
/ Grating 




Fig. 20 



0.9 

0.8 \ 
0.7 -j 
0.6^ 
0.5-^ 
0.4^ 
0.3^ 

°- 2 i 

0.H 




R(n=1.34) 
R(n=1.35) 
R(n=1.36) 



790 795 800 805 810 815 820 825 830 
WAVELENGTH (nm) 



Fig. 21 



4= 

: . 2 

Ul 

5 



940- 



920- 
900 -: 



a 8804 

50 

| 8604 
J 840- 
I 8204 
800 J 



780 



B 



B 



T-PT-rr-r-r 



B 



■ i" i ' r i' r f t 



1.3 1.35 1.4 1.45 1.5 1.55 1.6 1.65 1.7 
Refractive index 



m 



Fig- 22 



Generate initial 
population 



Calculate R or T 
vs. A, or 8 using 
RCW Analysis 



Calculate merit 
function 



i 

Rank according to 
merit function 




Optimum filter 
parameters 



Generate new 
subpopulation (by 
mutation and 
crossover) 







Retain portion of 
current population 
(Selection) 







FIG. 24 



Single-point 



A 


Sl 


nn 


d 


XL 


xh 


crossover 


A 


n L 


nH 


d 


X L 


XH 






















A 


n L 


nn 


d 


X L 


xh 




A 


n L 




d 


XL 





A 


% 




d 


XL 


xh 




A 


n L 


n H 


d 


XL 


x h 




■ A 




m 


d 


XL 


xh 




A 




n H 


d 


XL 


x h 



Two-point 
crossover 



Uniform 
crossover 









A 


nL 


nH 


d 


XL 


X H 








A 


n L 


n H 


d 


XL 


x H 


« 






A 


n L 


nH 


d 


XL 


x h 



A 






d 


XL 


xh 



s=sr 



A 


n L 


n H 


d 


X L 


x H 



Mutation 



A 


n L 


n H 


d 


X L 


xh 



m 



FIG. 25 



5=1 



Incident Reflected 




(a) 

Chromosome 



A 


HL.1 


IlH,l 


di 




XH,1 


nL,2 


nH,2 


d 2 


X L ,2 


XH.2 



genes (alleles) 
(b) 

FIG. 26 



